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Description 

"Method and Apparatus for Reducing Sound 
Emanation From t Drive System" 

Technical Field 

This invention relates to, drive Bystems, 
and in particular to bait drive ay stems. 

Background Art 

One conventional form of drive system, 3U ch 
a« a power transaission drive system, includes 
a driver pulley „d a driven pulley interconnected 
by a flexible belt entrained about the pulleys. 

Vhers high force transmission is deaired. 
it is conventional to stiffen the flexible belt 
.against tr&naverse expansion. It hue been found 
that such stiffening of tha belt increases the 
sound level genera ted by the belt engaging the 
pulleys during operation of the drive system. Xn 
«any applicstiona. such as where the belts ere 
used in automobile drive systems, such an increase 
in the noise level is highly undesirable and 
is a vexatious problem in the art. 

One attempted solution to this problem has 
been to enclose the drive system in a housing 
tending to capture a substantial portion of the 
■ound so 8 *tt«ated. A problem arises, however, 
in such enclosed systems in that heat generated 
by t'hp friction between the belt end pulley faces 
. and the flexing of the belt itfsolf raises the 
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temperature within auoh an enclosure excessively, thereby 
shortening the useful life of the belt. 

PlBoloat"** o| Invsntlon 

The present invention comprehends a method and 
5 apparatus for effectively reducing; the sound emanations from 
an operating belt drive system in a novel and simple manner 
while maintaining long, troublefree life of the drive belt. 

The invention in one broad aspect pertains to. a method 
of reducing sound emanation from an operating drive system 

10 having a drive bait entrained about driver end driven 
pulleys, comprising the steps of eubetentially fully 
enclosing the drive system in an enclosure, absorbing sound 
inwardly of the enclosure, and causing the drive system to 
paaa air through the enclosure in heat transfer association 

15 with the drive system as an incident of operation of .the 
drive system. 

The invention in another broad aspect pertains to a 
drive • system, having a drive belt entrained about drivs 
pulleys and there ia provided apparatus for reducing sound 

20 emanation from the operating drive system. The apparatus 
comprises enclosure' means for substantially fully enclosing 
the drive system with means disposed inwardly o£ the 
enclosure for absorbing sound. Means associated with the 
' drive system is provided for passing air through the 

25 enolosure means in heat transfer association with the drive 
system and eound absorbing means as an incident of operation 
of the drive system. 

More specifically, the invention comprehends providing 
■ in a drive system having a drive belt entrained about drive 
30 pulleys, apparatus for reducing sound emanation from the 
operating drive system compriaing thermally conductive air 
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moving elements on a sids of one of the pulleys, the one of 
the pulleys being formed of thermally conductive, material, 
sound absorbing means sin-rounding the drive ays tern, air 
inlet means opening through the sound absorbing means to 
5 adjacent the air moving elements, end air outlet means 
opening, through the sound absorbing means to adjacent the 
air moving means to discharge from the enclosure means air 
to which heat from the drive belt and pulley is transferred 
by the air moving elements. 

10 Additional air-' moving means may be provided in 

association with at least one of the inlet and outlet ports. 

In the illustrated embodiment, sound absorbing means 
may be provided on the inner surface of the enclosure means. 

Zn the illustrated embodiment, conduits ere provided 
15 connected to the inlet end outlet ports and sound absorbing 
means may be provided further within the conduits. 

In the illustrated embodiment, the air moving means 
comprises air moving elements, such as vanes, carried by one 
or more of the drive system pulleys. ' The sir inlat and 
20 outlet ports are arranged relative to the sir moving means 
OR ths pulleys- such that the pulleys sot to draw air 
inwardly through en air inlet port and direct air outwardly 
through an air outlet port. 

In the illustrated embodiment;, the vanes are arranged 
23 to act in the manner of a centrifugal blower in moving the 
air through the enclosure means between the inlet and outlet 
"porta. 
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The Air moving means nay be mounted on each 
d£ the driver snd driven pulleys aa desired. 

In the Illustrated embodiment, the enclosure 
means is formed of thin wall material, such as 
5 sheet mete)., synthetic resin, end the like. - 

In the illustrated embodiment, the air moving 
means causes at least a portion of the air to 
pass in hast transfer association with the enclosure 
weens. 

10 The air moving nsnj pay comprise thermally 

conductive v«n«B mounted to the pulleys for farther 
transferring heat from the pulleys -to the air 
being flowed through the enclosure means, thereby 
reducing the temperature of the pulleys and further 

IS improving the trouolefree life of the belt. 

The method and apparatus of the present 
invention are extremely simple and economical 
while yet providing the highly desirable features 
discussed above. 

20 Brief Description Of the Graving 

Other features and advantages of the invention 
will be apparent from the following description 
taken in connection with the accompanying drawing 
wherein i' 

25 FIGURE 1 is a vertical section of a drive 

system apparatus embodying the invention! 

FIGURE 2 is a horizontal section thereof, 
FIGURE 5 Is a fragmentary enlarged horizontal 
section illustrating provision of an air moving . 
30 means In the outlet { 
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FIGURE 4 is a fragmentary horisontal section 
illustrating the provision of en air moving means 
in the inlet { 

FIGURE 5 is a f ragnentary enlarged vertical 
3 section taken substantially along the line 5-5 
of Figure 1; 

FIGURE 6 is a schematic illustrating a test 
system for use in determining the characteristics 
ef the invention t and 
10 FIGURE 7 is a top plan view ox the apparatus 

of Pigure 6. 

Best Mode for Carrying Out the Invention 

In the illustrative embodiment of the invention 
aa disclosed in the drawing, a drive ay stem generally 

15 designated 10 is shown to comprise .ft pair of 
pulleys 11 and 12 interconnected by a power trans- 
mission Y-belt 13, The drive system is adapted 
to transmit relatively high power and, thus, 
illustratively, is adapted for use in high perfor- 

20 nance automobile engines and the like. 

The V-balt may be of any conventional construc- 
tion having high transverse rigidity, permitting 
the transmission of high loads with minimum wear. 
As dlscbsBed briefly above, such power trans- 

25 mission -belt systems raise the serious problem 
of .substantial noise. The present invention 
is concerned with the provision of means in asso- 
ciation, with such a high power transmission belt 
system which minimises the noise emanating there- 

30 from and which does so in a novel, simple, and 
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economieal Banner. 

Mora specifically , as ahov'n in Figurd 1, 
the invention comprehends enclosing the drive 
systea 10 within en enclosure, or housing, 14 
5 adapted to minimise emanation of sound from the 
operating drive system. It ie .preferred that 
the housing 14 completely enclose the drive system 
far maximum sound reduction, 

The invention further comprehshdo the provi- 
10 sion of sound absorbing moans vithln the housing 
and, in the illustrated embodiment , such sound 
absorbing means comprises a layer of sound absorb- 
ent material 15 on the inner surface* 16 of the 
housing. 

!5 . The invention further comprehend* the provi- 

sion of means for circulating air through the 
housing for cooling the drive system during oper- 
ation thereof, thereby effectively increasing 
the useful life of, the belt 13, 

20 More specif icelly , as seen in Figures 1 

and 2, air is delivered into the interior space 
17 of the housing through a pair of inlets IB 
and 19 in e sidavsll 20 of the housing. Air 
is exhausted from the interior space 17 through 

25 a pair of outlets 21 and 22 in en edge wall 23 
of the housing. 

In the illustrated embodiment, conduits 
24 and 25 are coupled to the annular inlets IB 
and 19 for delivery of air from remotely of the 

30 drive system. Alternatively, where the system 
is utilized in an automobile having a radiator 
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fen, the inlets' nay be exposed to the ait strean 
from the radiator fan. 

Conduits 26 end. 27 may be provided coupled 
to the outlets 21 and 22, respectively, The 
ends of the conduits 24-27 may be located as 
desired to provide controlled sound emission 
therefrom. 

The invention comprehends ' the provision 
" of venes 28 on the pullets 11 and 12 defining 
air flow mea.ns providing a positive air flow 
from the inlets 18 and 19 to the outlets 21 and 
22. of the housing* In the illustrated embodiment, 
the vanes extend radially from the hub 29 of 
the respective pulleys. the sir inlets Id and 
19 are located eoaxlally of the hubs so as to 
introduce the air into. the housing interior space 
17 at . the radially inner end of the vanes to 
be urged thereby radially outwardly to the outlets 
21 and 22 in the manner of a centrifugal blowar, 
Por this purpose, the outlets are located and 
open towards the peripheries of the pulleys so 
aa to efficiently receive the air delivered by 
the vanes and thereby provide for an efficient 
flow of cooling air through the interior of the 
housing in hast transfer association with the 
vanes i the pulleys, the belt, and the walls of 
the housing. 

In the illustrated embodiment, vanes 28 are . 
provided at opposite sides of the pulleys, aa il- 
lustrated in Figure 5. Air inlets may be corres- 
pondingly provided at opposite sides of the pul- 
leys, ss illustrated in Figure 2, wherein the -sir 
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inlets and eonduifca are designated by similar 
prime numbers. 

The ■ Invention t comprehends • that the Bound 
deadening material 15 nay be provided on- the 
inner surfaces of the inlets and outlets and 
may he similarly provided vithin the conduits 
24-27 when utilised. . 

In the illustrated eaboditannt, the housing 
.ie made of thin vail material , Bueh aa sheet 
metal, synthetic resin sheet, and illustratively . 
may have a thickness in the ranee of 1 to 10 
am. The sound absorbing material may comprise 
foamed resin, glass fibers, and other -suitable 
sound absorbing materials which may be bonded 
onto the inner surfaces of the housing, inlets 
and outlets, and conduits, sa discussed above. 

The invention comprehends that the drive 
system may comprise any desirable form of pulleys 
end power transmission belt. The 'pulleys may 
be formed of any suitable pulley material, such 
as aluminum,, iron, aynthetie resin, and in the 
illustrated embodiment, comprise cast pulleys 
having the vanes formed integrally in one aids 
thereof, - 

As will be obvious to those skilled in the 
art, the Invention . comprehends elso the use of 
separately formed vanes mechanically secured 
to the pulleys. If desired, s second set of 
inlets may be provided and a second sec of vanes 
provided on the opposite side of the housing 
and pulleys for further improved air flow through 
the apparatus. Similarly, additional outlets 
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may be utilized as deaired within the scope of 
tb« invention. 

The provision of the sir flow vanaB directly 
. on the pulleys assures a yoaitive air flow through 
5 the system whenever the ayetam is operating. 

If desired, additional air flow means may 
be provided, such aa fan 30 at the outlets 20,22 
and/or a fan 31 at tha inlets 18,19, 

The reduction in noise emanating from the 
10 drive system and the temperature of the power 

tranemlaaion belt in tha operation of the drive 
system, when utilising .tha invention, la illustra- 
ted relative to the experimental arrangement shown 
in Figures 6 and 7. As shown therein, the drive 
15 pulley 11 defined a 170 na. diameter, the driven 
pulley 12 defined a 90 mm, diameter, and the 
power tranamiaaion belt 13 comprised a V-belt 
having a length of 650 mm., with the pulley 11 
being rotated at 4300 rpa. The sound pressure 
20 exteriorly of the housing and the temperature 
of the belt vara measured under different air 
flow conditions, and' the results thereof tabulated 
•in the following Table 1; 
' TABUS 1 
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A.» shown in Figure 6, the test enclosure 
14 was provided with a second set of outlets 
32 and 33 at the opposite ends of tha enclosure 
aligned with the axes of tha hubs 29 of the pul- 
leys. 

As shown in the Table, the sound presence 
was reduced by at least 25X by meanB of the enclo- 
sure. The tenperatttre of tha halt was reduced 
fay approximately 20% when the enclosure was provided 
with a pair of inlata and a pair o* outlets from 
tha temperature of the bait in tha system without 
the enclosure, and was reduced by oyer 50X as' 
compared to the system vnen all of the inlet 
and outlet opening* were closed. 

Thus, as can be seen from Table 1, a substan- 
tial reduction in the sound emanating from the 
drive ay step and a concurrent substantial reduc- 
tion in the operating, temperature of the belt 
is provided by the invention. 

The foregoing disclosure of specific embodi- 
ments is illustrative of the broad inventive 
concepts comprehended by the invention. 
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The embodiments of the invention in which an exclusive 
property or privilege' is claimed are defined" as follows! 

X, the method of reducing sound emanation from an 
operating drive eyatem having a drive belt entrained about 
driver and driven pulleys, oompriaing the steps of; 

substantially fully enclosing the drive system in an 
enclosure! 

absorbing sound inwardly of said enclosure t and' 
oausing the drive system to peas air through the 
enclosure in heat transfer association with' said drive 
ay a tern as an incident of operation of the drive system. 

2. the method d£ reducing sound emanation of claim 
1 including the further step of conducting heat from the 
drive belt to at least one of the pulleys , and 'providing 
thermally conductive means on said at least one of aaid 
pulleys to conduct the heat from the belt to the air being 
passed through the enclosure. 

3. The method of reducing sound emanation of claim 1 
including the further step of providing air inlet and outlet 
ports in said enclosure and providing elongated oonduite 
oomrnunioating with said porta and extending substantially 
therefrom. 

4. In a drive system having e drive belt entrained 
about drive pulleys, apparatus for reduoing sound emanation 
from the operating drive system comprising! 

thermally conductive air moving elements on a side of 
one of said pulleys » said one of eaid pulleys being formed 
of thermally oonduotive material i 

sound absorbing means surrounding the drive system; 

air inlet means opening through the sound absorbing 
means to adjacent said air moving elements; and 

air outlet means opening through the sound absorbing 
means to adjacent said air moving means to discharge from 
eaid enclosure means air to which heat from the drive halt 
and pulXey is transferred by said air moving elements. 

5. Xn a drive system having a drive belt entrained 
about drive pulleys defining opposite sides and a periphery* 



1250528' 



apparatus for reducing Bound emanation from the operating 
.drive eye tern comprising t 

thermally conductive air moving element* mounted to 
said opposite eidee of at least one of eaid pulleys; 

enclosure means for enclosing the drive system; 

air inlet means opening through the enclosure means to 
adj acent Maid air moving elements j and 

air outlet means opening through the enclosure means to 
adjacent the periphery of the pulley carrying the air moving 
means to discharge from said enclosure mesne air moved by 
said air moving elements, said thermally conductive air 
moving elements comprising means for limiting the 
temperature o£ said drive belt to below a preselected 
temperature by transferring heat from eaid drive belt to 
said air moved by said air moving elements. 

6. In a drive system having a drive, belt entrained 
about drive pulleys, apparatus for reducing sound emanation 
from the operating drive system comprieirigi 

anoloeure means for substantially fully enclosing the 
drive system j 

means disposed inwardly of eaid enclosure for absorbing 
sound; end 

means associated with the drive system for passing air 
through the enolosure means in heat transfer association 
with said drive system and sound absorbing means, as en 
incident of operation of the drive system. 

7. The drive system apparatus of claim 6 wherein air 
inlet and outlet ports are provided in said enclosure means, 
and air moving means are provided in association with at 

' least one of said ports, 

B. The drive system apparatus of claims 2 or 3 
further including supplemental air moving means for forcibly 
urging air into said enclosure means through seid air inlet 
means . 

$. The drive system apparatus of claim 6 wherein said 
sound absorbing means is carried on said . enclosure, means. 

10. The drive system apparatus of claim 6 wherein air 
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inlat and outlet ports are provided in said enclosure means 
and further including conduit means connected to said ports. 

11> The drive system apparatus of claim 6 wherein air 
inlet and outlet ports ar« provided in said enclosure means 
and eir transfer means are provided at said inlet port. 

12. The drive system apparatus of claim 6 wherein air 
ial«t and outlet ports are provided in said enclosure mean* 
and air transfer means are provided at said outlet port. 

13* The drive system apparatus of claim 6 wherein air 
inlet and outlet ports are provided in said enclosure means 
and said pulleys define sides and said ports include at 
least one inlet port opening to adjacent one of said pulley 
sides. 

14. The drive system apparatus of claim 6 wherein said 
means for passing air comprises thermally conductive air 
moving vanes on at least one of said pulleys. 

15. The drive system apparatus of claim 6 wheraiu said 
means for passing air comprises thermally conductive air 
moving ' vanes on at least one of said pulleys, said vanes 
defining osntrifugal air moving means. 

16. The drive system apparatus of olaim 6 wherein air 
inlet ports ere provided in said enclosure means opening to 
opposite sides of at least one of said pulleys. 

17. The drive system apparatus of claim* 2 or 3 
further including Bupplemental air moving means for foraibly 

. exhausting air from said enclosure means through said outlet 
means , 

16 » The drive system apparatus Df claim 3 whsrain said 
at least one of the pulleys is forms* of thermally 
conductive material and defines means for conducting heat 
from the drive bait to said air moving elements. 

19. The drive system apparatus of claim 3 further 
including sound absorbing means carried by Baid inner 

J3 
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surface. 

20. The drive system apparatus of claims 2 or 3 
further including conduit means connected to said air inlet 
and air outlet means, said conduit means being internally 
lined with sound absorbing means. 



